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Abstract. This iistudy iiinvestigated iithe iirelationship iibetween iisea iisurface iitemperature 

(SST) iiand iichlorophyll-a ii(chl-a) iiconcentration iiin iithe iiNorth iiCoast iiof iiSemarang, 

Indonesia. iiThe iidata iiwere iicollected iiusing iiModerate iiResolution iiImaging 

Spectroradiometer iiSatellite ii(Aqua-MODIS) iichl-a iilevel-3 iistandard iimapped iiimage iifor ia 

period iiof iifive iiyears ii(2015–2019). iiDue iito iicloud iicoverage, iimonthly iiaveraged idata 

were iiused iiin iithis iistudy. iiThe iiresult iishows iithat iimonthly iiaveraged iiSST iranged 

from ii28.1°C iito ii31.3 ii°C. iiThis iiSST iiis iirelatively iihigher iiin iithe iitransition iseason 

(especially iiin iithe iifirst iitransition iiseason) iicompared iito iithe iieast iiand iiwest 

monsoonsiseason. iiChl-a iiconcentration iiranged iifrom ii0.002 iimg/m3 iito ii1.388 iimg/m3. This 

concentration iifluctuates iiaccording iito iithe iiseasonal iiwinds. iiThe iimaximum concentration 

of iichl-a iioccurred iiin iithe iiwest iimonsoon iiseason, iiwhile iithe iiminimum one iihappened 

in iithe iisecond iitransition iiseason. iiUsingiithe iiPearson iicorrelation coefficient, iithe 

correlation iiis ii-0.092, iiwhich iiindicates iia iweak iinegative iicorrelation between iiSST iiand 

chl-a iiconcentration. iiThis iistudy iiis iiexpected iito iigive iian iiinsight into the iipotential iifishing 

ground iisince iithe iichl-a iiconcentration iican iibe iisuch iian iiindicator for iithe iipresence iiof 

fish. 

 

1. Introduction 

The iiphytoplankton iiis iia iimicroscopic iimarine iiplant iithat iican iiconvert iiinorganic iicarbon 

dioxide iiinto iiorganic iicarbon iithrough iiphotosynthesis iiin iithe iiupper iilayers iiof iithe iiocean. Its 

concentration ii(measured iias iichlorophyll-a ii[chl-a] iiconcentration) iihas iibeen iishown iito iiaffect 

top-level iipredators iisuch iias iifish ii[1]. iiThe iiplanktonic iiecosystems iistrip iithe iinutrients iisuch as 

nitrate, iisilicate, iiand iiphosphate iiout iiof iithe iisurface iilayers iiof iithe iiocean iiduring photosynthesis 

and iihence iithey iialso iicontribute iitowards iithe iibiogeochemical iicycling iiof iiimportant iichemical 

elements i[2]. 

Apart iifrom iichl-a iiconcentration, iithe iiexistence iiof iismall iipelagic iifishes iican iialso iibe 

predicted iithrough iiphysical iiand iibiological iiindicators iiof iithe iisea iisurface iienvironment, 

especially iisea iisurface iitemperature ii(SST). iiIt iiis iiparticularly iivulnerable iito iienvironmental 

fluctuations iiand iiglobal iichange iibecause iitheir iishort iilifespan iimeans iithat iithey iireact iirapidly to 

environmental iichange ii[3]; iiit iimeans iithat iisignificant iichange iiin iiSST iican iiaffect iithe life of 

biota iiin iithe iiocean. iiReproduction iiof iifish iican iialso iibe iiaffected iieven iiif iiSST changes only 

by ii1° iito ii2° iiC ii[4]. iiTherefore, iiSST iiis iiconsidered iian iiimportant iifactor that regulates the 

growth iiof iiphytoplankton ii[5].
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In iiorder iito iiobtain iioptimal iifishery iiproducts, iiidentification iiof iiphysical iiand iibiological 

conditions iiin iian iiaquatic iiecosystem iiis iinecessary; iiin iiwhich iiSST iiand iichl-a iiregard iias 

important iiparameters ii[6]. iiWhile iichl- iia iiconcentration iiprovides iia iimeasure iiof iienhanced 

biological iiproduction iiarea, iiSST iiprovides iiinformation iito iiexplain iithe iioceanic iienvironment 

suitable iifor iienhanced iiproduction ii[5], ii[7]. iiThe iiuse iiof iiboth iiparameters iiwould iiimprove iithe 

understanding iiof iithe iiphysical iiand iibiological iiprocesses iiof iithe iioceans ii[8], iitheir 

productivity ii[9], iiand iifood iiresource iiavailability iifor iiexploring iifishery iiresources ii[7]. 

The iimajority iiof iithe iiocean’s iiproductivity iilies iiwithin iithe iitropics iialong iiwith iithe equatorial 

band iiof ii10° iiNorth iiLatitude ii(NL) iito ii10° iiSouth iiLatitude ii(SL) ii[10]. Indonesia, which iilies 

between ii6° iiNL iito ii11° iiSL, iihence, iiis iicategorized iias iian important iifishing area ii[11] iidue 

to iiits iistrategic iilocation. iiOne iiof iithe iipotential iifishing areas iiin iiIndonesia iiis the iiNorth iiCoast 

of iiJava iiIsland, iiespecially iithe iiNorth iiCoast iiof Semarang. This iistudy iiis conducted iito identify 

the iirelationship iibetween iiSST iiand iichl-a concentration to iidetermine the iipreferred iirange iiof 

SST iiand iichl-a iiin iithe iiNorth iiCoast iiof Semarang. iiIt aims to iimap iithe potential iifishing iiground iiin 

that iiarea. 

This iistudy iiutilized iiModerate iiResolution iiImaging iiSpectroradiometer iiSatellite ii(Aqua-

MODIS) iito iicapture iithe iidata iineeded. iiSatellite iisensors iiare iiable iito iiprovide iireliable iiglobal 

ocean iicoverage iiof iiSST iiand iichl-a iiat iirelatively iihigh iispatial iiand iitemporal iiresolution. iThis 

enables iia iimore iiefficient iianalysis iiof iithe iispatial iiand iitemporal iidistribution iithat iican iibe 

measured iifrom iispace ii[12]. iiDirect iimeasurement ii(e.g., iishipboard iisampling iimethod) iiis iinot 

an iiefficient iimethod iisince iiit iirequires iiexpensive iicost, iitime, iiand iilimited iicoverage iiareas. iiIn 

addition, iiMODIS-Aqua iiimage iiis iimore iiaccurate iibecause iiit iihas iia iifairly iinarrow iidesigned 

wavelength iirange ii[13]. 

. 

 

2. Data and Methods 

This iiresearch iistudied iithe iirelationship iibetween iiSST iiand iichl-a iiconcentration iiin iithe 

North Coast iiof iiSemarang, iiIndonesia, iiwhich iithe iiexact iilocation iiis ii6°49'16.77" iiSL iiand 

110°22'49.17" East iiLongitude, iisee iiFigure ii1. iiThe iidata iiwere iicollected iiusing iiAqua-MODIS 

chl-a iilevel-3 standard iimapped iiimage ii(SIM) iiduring iithe iiperiod iiof iifive iiyears ii(2015–2019) 

with monthly intervals iiand iicloud iifiltering. iiThe iidata iiwere iiobtained iifrom iiNational 

Aeronautics iiand  Space iiAdministration ii(NASA) iiOcean iColor (http://oceancolor.gsfc.nasa.gov). 

Chl-a concentration values iiwere iiretrieved iifrom iithe iiimages iiusing iiSeaDAS iisoftware version 

6.1 (provided iifor ocean iicolour iiimage iiprocessing iiby iiNASA). iiAqua-MODIS iichl-a 

concentration values iiuse iithe OC2 iialgorithm iifor iideriving iichl-a iivalues iifrom iithe iirecorded 

radiance. Sensitivity iistudies iion the iialgorithm iifor iichl-a iiconcentration iiretrieval iifrom measured 

sensor detected iiradiances  show that iithe iiretrieved iichl-a iivalues iihave iithe iradiance error iof 

i~1%) [14], [15]. 
 

Figure 1. The location of the collected data 



 

Since iithe iicollected iidata iiis iitime-series, iiwe iimodelled iithe iidata iiusing iithe iiautoregressive 

integrated iimoving-average ii(ARIMA). iiIt iiis iinecessary iito iidisentangle iithe iierror iifrom iithe 

actual iidata iibecause iitime- iiseries iidata iioften iidisplay iiautocorrelation iior iiserial iicorrelation iiof 

the iierrors iiacross iiperiods ii[16]. iiThere iiare iithree iicomponents iiof iithe iiARIMA iimodel; iiin 

which iithese iicomponents iican iibe iimodified iito iiform iiany iiARIMA iimodel ii[17], ii[18], iii.e., 

autoregressive ii(AR) iimodel, iimoving iiaverage ii(MA) iimodel, iiand iiintegrated ii(I). iiThe iigeneral AR 

model iiof iiorder iip iior iiAR(p) iican iibe iiwritten iias 

Zt = c + Zt-1 + Zt-2 + … + pZt-p + t, (1) 

where iiZt iiis iia iitime-series iivariable, iic iiis iia iiconstant, iip iiis iia iiparameter iiof iithe iimodel 

(i.e., iiAR iicoefficient iiof iiorder iip), iit iiis iiwhite iinoise, iiand iisubscript iit iirefers iito iitime 

notation. iiThe iigeneral iiMA iimodel iiof iiorder iiq iior iiMA(q) iican iibe iiwritten iias 

Zt = c + t − t-1 – t-2 – … – qt-q, (2) 

where iiq iiis iia iiparameter iiof iithe iimodel ii(i.e., iiMA iicoefficient iiof iiorder iiq). iiIntegrated 

refers iito iidifferencing iithe iidata. iiNote iithat iiin iithe iiARIMA iiprocedure, iiit iiis iinecessary iito 

do iidifferencing iiof iithe iidata ii(i.e., iisubtracting iian iiobservation iifrom iiobservation iiat iithe 

previous iitime iistep) iito iimake iithe iitime iiseries iistationary. iiFor iiexample, iiwhen iid ii= ii1, iiit 

means iithat iithe iidata iiis iidifferenced iiat iithe iifirst iiorder, iior iiZt’ ii= iiZt i i– iiZt-1. iiIn iisum, iithe 

standard iinotation iiof iithe iiARIMA iimodel iiis iiARIMA(p,d,q) iiwhere iithe iiparameters iiare 

substituted iiwith iiinteger iivalues iito iiquickly iiindicate iithe iispecific iiARIMA iimodel iibeing iiused. 

There iiare iithree iistages iiin iimodelling iithe iidata iiusing iiARIMA: ii(i) iiidentification, ii(ii) 

estimation, iiand ii(iii) iidiagnostic iichecking ii[19]. iiIn iithe iiidentification iistage, iitwo iigraphical 

devices iiwere iiused iito iimeasure iithe iicorrelation iibetween iithe iiobservations iiwithin iia iisingle 

data iiseries, iii.e., iiautocorrelation iifunction ii(ACF) iiand iipartial iiautocorrelation iifunction ii(PACF). 

The iiACF iiand iiPACF iiwere iiused iias iiguides iito iichoose iione iior iimore iiARIMA iimodels iithat  

seem iiappropriate. iiThe iibasic iiidea iiis iithat iievery iiARIMA iimodel iihas iia iitheoretical iiACF 

and iiPACF iiassociated iiwith iiit. iiWe iithen iicompared iithe iiestimated iiACF iiand iiPACF 

calculated iifrom iithe iidata iiwith iivarious iitheoretical iiACFs iiand iiPACFs; iiand iitentatively 

choose iithe iimodel iiwhose iitheoretical iiACF iiand iiPACF iimost iiclosely iiresemble iithe iiestimated 

ACF iiand iiPACF iiof iithe iidata. iiAfter iione ii(or iimore) iimodel(s) iiwere iitentatively iichosen, iiin 

the iiestimation iistage, iiwe iifit iithe iimodel(s) iito iithe iidata iito iiget iiestimates iiof iiARIMA 

coefficients ii(i.e., iic, ii iiand ii). iiIn iithe iidiagnostic iichecking iistage, ii[19] iisuggested iisome 

diagnostic iichecks iito iihelp iidetermine iiif iithe iimodel iiis iistatistically iiadequate, iie.g., iithe iiLjung-

Box iitest iito iitest iiwhether iithe iiresidual iiACFs iiare iidifferent iifrom iizero. iiFurthermore, iithe 

results iimay iialso iiindicate iihow iia iimodel iicould iibe iiimproved; iithis iileads iius iiback iito iithe 

identification iistage. 

To iiinvestigate iithe iirelationship iibetween iiSST iiand iichl-a iiconcentration, iithe iicorrelation 

analysis iiusing iithe iiPearson iicorrelation iicoefficient iiwas iiused. iiNotice iithat iiwe iiused iithe iidata 

after iimodelling iiwith iiARIMA. iiThe iiPearson iicorrelation iicoefficient iiis iicommonly iiused iias iia 

measure iiof iilinear iicorrelation iibetween iitwo iisets iiof iidata. iiThe iicoefficient iiis iiactually iithe 

covariance iiof iitwo iivariables iidivided iiby iithe iiproduct iiof iitheir iistandard iideviations; iithus, it 

is iiessentially iia iinormalised iimeasurement iiof iithe iicovariance. iiTherefore, iithe iicoefficient 

always iihas iia iivalue iibetween ii−1 iiand ii1. iiThe iisample iiPearson iicorrelation iicoefficient iir 

between iitwo iivariables ii(say iiX iiand iiY) iiis iigiven iiby ii[20] 
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A iipositive iivalue ii(or iia iipositive iicorrelation) iiof iir iimeans iithat iiwhen iiX iiincreases, iiY itends 

to iiincrease; iiand iiwhen iiX iidecreases, iiY iitends iito iidecrease. iiOn iithe iiother iihand, iia  negative 

value ii(or iia iinegative iicorrelation) iiof iir iimeans iithat iiwhen iiX iiincreases, iiY iitends iito 

decrease; iiand iiwhen iiX iidecreases, iiY iitends iito iiincrease. iiA iivalue iiof ii1 iiimplies iia iiperfect 

positive iilinear iirelationship iibetween iiX iiand iiY; iiwhile iia iivalue iiof ii−1 iiimplies iia iiperfect 

negative iicorrelation iibetween iiX iiand iiY. iiFinally, iia iivalue iiof ii0 iiimplies iithat iithere iiis iino 

linear iicorrelation iibetween iiX iiand iiY ii[21]. iiWhen iithe iicoefficient iiis iicloser iito ii1 ii(either 

positive iior iinegative), iiit iiindicates iia iistrong iirelationship iibetween iiX iiand iiY; iicontrarily, iiwhen 

the iicoefficient iiis iicloser iito ii0, iiit iiindicates iia iiweak iicorrelation. 

Table 1. Range of sea surface temperature (° C) 
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3. Results and Discussion 

The iirange iiof iimonthly iiaveraged iidata iiduring iithe iiperiod iiof ii2015 iito ii2019 iiof iiSST iiin 

the iiNorth iiCoast iiof iiSemarang iiwere iipresented iiin iiTable ii1. iiIn ii2015, iithe iilowest iiSST 

was iiin iiAugust, iii.e., ii28.195° iiC; iiwhile iithe iihighest iiSST iiwas iiin iiApril iiwith ii30.945° iiC. 

In ii2016, iithe iilowest iiSST iiwas iiin iiJanuary, iiwhich iiis ii29.512° iiC; iiand iithe iihighest iione was 

in iiNovember, iii.e., ii31.251° iiC. iiNext, iiin ii2017, iithe iilowest iiSST iiwas iiin iiFebruary iiwith 

28.910° iiC; iiwhile iithe iihighest iiwas iiin iiNovember, iiwhich iiis ii31.292° iiC. iiIn ii2018, iithe 

lowest iione iiwas iiin iiAugust, iii.e., ii28.480° iiC iiand iithe iihighest iione iiwas iiin iiDecember iiat 

30.977° iiC. iiLastly, iiin ii2019, iithe iilowest iiand iithe iihighest iiSSTs iiwere iiin iiAugust iiand iiApril 

with ii28.603° iiC iiand ii31.379° iiC, iirespectively. iiThe iilow iiSST iiis iilikely iidue iito iithe 

upwelling iiof iiseawater iimasses, iiwhereas iithe iihigh iiSST iiis iidue iito iithe iiinfluence iiof iithe 

west iimonsoon iiwind. iiThe iiresult iiindicates iithat iiSST iidecreased iiin iithe iiheating iiperiod iithat 

occurred iifrom iiMarch iito iiAugust, iisince iiin iithe iiheating iiperiod, iisolar iiradiation iidecreased, 

resulting iiin iia iidecrease iiin iishort- iiwave iiradiation iiflux ii[22]. 

The iirange iiof iimonthly iiaveraged iidata iiof iichl-a iiconcentration iiin iithe iiNorth iiCoast iiof 

Semarang iiduring iithe iiperiod iiof ii2015 iito ii2019 iiwere iipresented iiin iiTable ii2. iiIn ii2015, iithe 

lowest iiconcentration iiwas ii0.117 iimg/m3 iiwhere iiit iioccurred iiin iiOctober; iiwhile iithe iihighest 

one iiis ii0.973 iimg/m3, iioccurred iiin iiJune. iiIn ii2016, iithe iilowest iifigure iiwas ii0.026 iimg/m3 

occurred iiin iiDecember; iiwhile iithe iihighest iiwas ii0.694 iimg/m3 iioccurred iiin iiJuly. iiIn ii2017, iithe 

lowest iilevel iiof iichlor-a iiconcentration iiwas ii0.002 iimg/m3 iioccurred iiin iiNovember iiand iithe 

highest i inumber i iwas i i1.388 i img/m3 i ioccurred i i in i iDecember. i i In i i2018, i i the i i lowest 

concentration i iwas 0.188 iimg/m3 iihappened iiin iiJanuary iiand iithe iihighest iiwas iiin iiFebruary 

with iithe iivalue iiof ii0.945 iimg/m3. iiIn ii2019, iithe iilowest iichlor-a iiconcentration iiwas iiin 

December iiwith ii0.299 iimg/m3 iiand iithe iihighest iiwas ii1.065 iimg/m3 iioccurred iiin iiMarch. iiIt 

seems iithat iithe iiwest iimonsoon iiand iithe iifirst iitransition iiseason iiare iithe iiseasons iiwhere iithe 

amount iiof iichlor-a iiconcentration iiis iiquite iihigh iidue iito iihigh iirainfall iiin iiIndonesia iiso iithat 

many iinutrients iicome iiinto iithe iisea iithrough iithe iirivers ii[23]. 

Before iiinvestigating iithe iirelationship iibetween iiSST iiand iichl-a iiconcentration, iithe iiprevious 

monthly iiaveraged iidata iiwere iitested iifor iiautocorrelation iibecause iitime-series iidata iiis iiprone 

Season 2015 2016 2017 2018 2019 

West Monsoon 
28.270-28.970 29.512-30.324 28.910-30.734 28.980-29.997 30.628-31.055 

First Transition 
29.100-30.945

 
30.458-31.114 30.006-30.752 30.113-30.440 30.780-31.379 

East Monsoon 
28.195-29.483 29.939-30.969 28.993-29.852 28.480-29.812 28.603-30.002 

Second Transition 
28.320-30.720

 
30.331-31.251 29.148-31.292 29.015-30.875 28.729-30.745 

 

Table 2. Range of chlorophyll-a (mg/m3) 

Season 2015 2016 2017 2018 2019 

West Monsoon 0.127 – 0.426 0.026 – 0.647 0.620 – 1.388 0.187 – 0.944 0.263 – 0.330 

First Transition 0.370 – 0.589 0.341 – 0.467 0.425 – 0.637 0.380 – 0.719 0.605 – 1.065 

East Monsoon 0.486 – 0.973 0.450 – 0.693 0.523 – 0.721 0.571 – 0.745 0.378 – 0.708 

Second Transition 0.117 – 0.449 0.328 – 0.452 0.002 – 0.448 0.204 – 0.338 0.352 – 0.859 

 



to iithe iipresence iiof iiautocorrelation. iiIn iithe iiidentification iistage ii(see iiSection ii2), iiwe iiused 

ACF iiand iiPACF iigraphs iito iisee iiwhether iithere iiexists iiautocorrelation iiin iithe iidata. iiThe 

ACFs iiand iiPACFs iiof iiSST iiand iichl-a iiconcentration iiare iipresented iiin iiFigure ii2. iiFrom iithe 

ACF iiand iiPACF iigraph, iiit iiseems iithat iiSST iidata iiis iiautocorrelated iisince iithe iifirst iilag iiof iiACF 

as iiwell iias iithe iifirst iiand iithe iisecond iilags iiof iiPACF iiexceed iithe iiupper iiand iilower ii95% 

confidence iilevel. iiOn iithe iiother iihand, iithere iiis iino iievidence iithat iiautocorrelation iidoes 

present iiin iithe iichl-a iiconcentration iidata. iiNext, iiwe iihave iito iicompare iithe iiACF iiand iiPACF 

graph ii(of iiSST iidata) iiwith iivarious iitheoretical iiACFs iiand iiPACFs. iiIn iithis iistudy, iiwe 

compared iifive iidifferent iiARIMA iimodels, iii.e. ARIMA(2,0,0), iiARIMA(2,1,1), iiARIMA(2,1,0), 

iiARIMA(1,1,1), iiand iiARIMA(1,1,0). 
 

 

 

  
 

(a) ACF graph of sea surface temperature (b) PACF graph of sea surface temperature 
 

(c) ACF graph of chlorophyll-a concentration (d) PACF graph of chlorophyll-a concentration 

Figure 2. ACF and PACF graphs of sea surface temperature and chlorophyll-a concentration 

 
Table 3. Estimation of various ARIMA model’s parameters 

 

Parameters ARIMA(2,0,0) ARIMA(2,1,1) ARIMA(2,1,0) ARIMA(1,1,1) ARIMA(1,1,0) 

Constant 29.948* 0.011 0.001 0.003 0.002 
 (0.000) (0.247) (0.712) (0.694) (0.691) 
 0.933* 0.938* 0.256* 0.000 0.198 
 (0.000) (0.000) (0.048) (0.998) (0.132) 

 -0.463* 
(0.000) 

-0.445* 
(0.001) 

-0.334* 
- -

 
(0.011) 

 - 0.996 
- 

1.000 
-
 

(0.350) (0.931) 

*significant at the level of 5% 

 
The estimation iiof ARIMA iiparameters iiwas iishown iiin iiTable ii3. iiAccording iito 

thisiestimation, ARIMA(2,0,0) iiis iithe iimost iiappropriate iimodel iisince iiall iiparameters iiare 

statistically significant iiat iithe iilevel iiof ii5%. iiThe iinext iistage iiis iidiagnostic iichecking. iiWe 

tested iithe residuals iiof iiACF iiand iiPACF ii(see iiFigure ii3) iiand iishowed iithat iiall iiACFs iiand PACFs 

do iinot exceed iiupper iiand iilower iisignificant iilevel iiin iiany iilag. iiAfter iithe iiappropriate ARIMA  

model is iiidentified, iiwe iithen iiforecasted iithe iiSST iidata iiusing iiARIMA(2,0,0). 



To iiidentify iithe iirelationship iibetween iiSST iiand iichl-a iiconcentration, iiwe iicomputed iithe 

Pearson iicorrelation iicoefficient iibetween iiforecasted iiSST iiand iichl-a iiconcentration iidata. iiThe 

result iishows iithat iithe iicoefficient iiis ii-0.092. iiThis iinegative iicorrelation iiis iiin iiline iiwith 

other iiresearch, iie.g., ii[15], ii[24]– ii[27]. iiThe iistudy iiby ii[24] iistated iithat iithe iinegative 

correlation iican iibe iiexplained iiby iithe iimechanism iithrough iiwind iiparameters, iimeaning iithat 

the iifaster iithe iiwind iiblows, iithe iistronger iithe iimixing iiprocess iiwill iibe. iiThis iimixing iprocess 

will iilift iithe iicold iiair iimass iiwith iihigh iinutrient iicontent iifrom iideeper iiwaters, iicausing iithe 

chl-a iito iiconcentrate iiin iithe iisurface iilayer iiand iidecreases iiSST. iiThe iistudy iiby ii[25] 

mentioned iiwhen iiSST iireaches iiits iiannual iimaximum iiin iisummer, iithe iidepth iiof iithe iimixed 

layer iibecomes iishallowest. iiThis iiresults iiin iilow iinutrients iisupplied iito iithe iieuphotic iilayer 

as iivertical iimixing iiis iiblocked iiby iiintensive iistratification. iiAs iia iiresult, iilow iinutrients iilimit 

the iigrowth iirate iiof iiphytoplankton iiand iiresult iiin iilow iichl-a. iiIn iicontrast, iia iihigh iichl-a 

concentration iivalue iiin iithe iiwinter iiwhen iithe iimixed iilayer iidepth iiis iideeper, iiand iilow iiSST 

causes iiweak iistratification. iiAnother iiinteresting iifinding iiis iiabout iithe iiweak iicorrelation  result. 

It iiis iilikely iibecause iiSST iiand iichl-a iiconcentration iibehave iidifferently iifrom iieach iiother. 

This iibehaviour iiis iidue iito iithe iipresence iiof iiwind, iiupwelling, iiand iiother iifactors iisuch iias 

runoff iizone, iisubstrate iiconcentration, iitemperature iigradient, iiand iioxygen iiabundance. 
 

 

 
 

Figure 3. Diagnostic checking with residual ACF and PACF for sea surface temperature data 

 

4. Conclusion 

This iistudy iiinvestigated iithe iirelationship iibetween iisea iisurface iitemperature ii(SST) iiand 

chlorophyll-a ii(chl- iia) iiconcentration. iiData iiwere iicollected iifrom ii2015-2019 iiusing iiAqua- 

MODIS iichl-a iilevel-3 iiSIM iiwith iimonthly iiinterval iiand iicloud iifiltering. iiData iiwere  captured 

in iithe iiNorth iiCoast iiof iiSemarang, iiCentral iiJava iiProvince, iiIndonesia. iiBecause iithe iidata iiis 

time-series, iibefore iiinvestigating iithe iirelationship iibetween iithose iitwo iivariables, iiwe iimodelled 

the iidata iiusing iiARIMA iiprocedure. iiThe iiresult iishows iithat iithe iiPearson iicorrelation 

coefficient iiis ii-0.092. iiIt iimeans iithe iirelationship iibetween iiSST iiand iichl-a iiconcentration iiis 

negatively iiand iiweakly iicorrelated. iiThis iiresult iiis iilikely iidue iito iiseveral iithings iisuch iias iiwind 

and iiupwelling. iiFor iifuture iiresearch, iithese iitwo iifactors iican iibe iitaken iiinto iiconsideration; 

furthermore, iidue iito iithe iiinclusion iiof iiseveral iivariables, iiother iimethods iican iibe iiconsidered, 

such iias iimultiple iiregression. 

 

5. Acknowledgments 

The iisatellite iidata iiused iiis iiowned iiand iidistributed iiby iithe iiUnited iiNational iiAeronautics 

and iiSpace iiAdministration. ii(NASA), iisupported iiby iithe iiOcean iiBiology iiProcessing iiGroup 

OBPG) iiat iiNASA's iiGoddard iiSpace iiFlight iiCenter. iiThe iiauthor iialso iiexpressed iiinvaluable 

gratitude iifor iiinput, iiadvice iifrom iivarious iiparties, iiespecially Ir. Max Rudolf  Muskananfola, M. 

Sc., Ph. D and Sigit Febrianto, S. Kel., M. Si.  
 



6. References 

[1] Lehodey P, Bertignac M, Hampton J, Lewis A and Picaut J 1997 Nature 389 715–718 

[2] Ravichandran M, Girishkumar M S and Riser S 2012 Deep-Sea Research I 65 15–25 

[3] Cury P and Roy C 1989 Can. J. Fish. Aquat. Sci. 46 670–680 

[4] Wibisana H and Zainab S 2017 IPTEK The Journal for Technology and Science 28 15-19 

[5] Solanki H U, Mankodi P C, Dwivedi R M and Nayak S R 2008 Hydrobiologia 612 269-279 
[6] Moradi M and Moradi N 2020 Marine Pollution Bulletin 161 111728 

[7] Solanki H U, Dwivedi R M, Nayak S R, Jadeja J V, Thakar D B, Dave H B and Patel M I 2001 

Indian J. Mar. Sci. 30 132-138. 

[8] Baldacci A, Corsini G, Grasso R, Manzella G, Allen J T, Cipollini P, Guymer T H and Snaith H 

M 2001 J. Mar. Syst. 29 293-311 

[9] Nezlin N P and DiGiacomo P M 2005 Cont. Shelf Res. 25 1692-1711 

[10] Longhurst A 1993 Deep-Sea Res 40 2145–2165 

[11] Susanto R D, Moore II T S and Marra J 2006 Geochem. Geophy. Geosy. 7 1-16 

[12] Ishizaka J 2010 Proceedings of International Archives of the Photogrammetry, Remote Sensing 

and Spatial Information Science XXXVIII Part 8, Kyoto, Japan 

[13] Kuswanto T D, Syamsuddin ML and Sunarto 2017 Journal of Fisheries and Marine Affairs VIII 

90-102 

[14] O’Reilly J E, Maritorena S, Mitchell B G, Siegel D A, Carder K L, Garver S A, Kahru M and 

McClain C 1998 Journal Geophys Researcher 103 24937–24953 

[15] Prakash S and Ramesh R 2007 Current Science 92 667-671 
[16] Greene W H 2018 Econometric Analysis 8th edition (New York: Pearson) 

[17] Zhang G P 2003 Neurocomputing 50 159-175 

[18] Pankratz A 1983 Forecasting with Univariate Box-Jenkins Model: Concepts and Cases (New 

York: John Wiley & Sons) 

[19] Box G E P, Jenkins G M and Reinsel G C 1994 Time Series Analysis: Forecasting and Control, 

3rd edition (Englewood Cliffs: Prentice-Hall). 

[20] Montgomery D C, Runger G C and Hubele N F 2011 Engineering Statistics 5th edition (Hoboken: 

John Wiley & Sons) 

[21] Holmes A, Illowsky B and Dean S 2017 Introductory Business Statistics (Houston: OpenStax) 

[22] Takeshige A, Takahashi T, Nakata H and Kimura S 2013 Continental Shelf Research 66 73-82 

[23] Putra E, Gaol J L and Siregar V P 2012 Journal of Fisheries and Marine Technology 3 1-10 

[24] Agung N A, Zainuri M, Wirasatriya A, Maslukah L, Subardjo P, Suryosaputro A A D and 

Handoyo G 2018 Oceanographic Bulletin Marina 7 67-74 

[25] Chen H H, Tang R, Zhang H R, Yu Y, Wang Y 2020 J. Vis. Exp. 160 e61172 

[26] Kumar G S, Prakash S, Ravichandran R and Narayana A C 2016 Remote Sensing Letters 7 1093– 
1101 

[27] Goes J I, Thoppil P G, Gomes H R and Fasullo J T 2005 Science 308 545–547 


